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BJIHRHHE MHKPOCnOPHflHH NOSEMA GRYLLI H KOKUHflHH 
ADELINA GRYLLI HA AKTHBHOCTb HETbIPEX OEPMEHTOB 
3HEPrETHHECKOrO H yrjIEBOflHOTC) OBMEHA B 2KHPOBOM TEJIE 
CBEPHKOB GRYLLUS BIMACULATUS 

© B. B. flojiriix 

B XHpoBOM TeJie caMOK CBepHKOB Gryllus bimaculatus cneKTpo$OTOMeTpHHecKHM mctoaom 
H 3 yMeHO H 3 MeHeHne yaeAbHbix aKTHBHOCTen reKCOKHHa 3 bi (Kd> 2. 7 . 1.1), rjinuepoji- 3 -c})occJ)aTAe- 
mAporeHa 3 bi (KO 1.1.1.8), nnpyBaTKHHa 3 bi (KO 2.7.1.40) h anKorojibAerHAporeHa 3 bi (KO 1.1.1.1) 
npH 3 apaxeHHH MHKpocnopHAHen Nosema grylli h kokuhahch Adelina grylli. B pe 3 yjibTaTe 
HCCJieXtOBaHHSI He BbIHBAeHO AOCTOBepHOrO H 3 MeHeHH 5 ! aKTHBHOCTH reKCOKHHa 3 bI npH o 6 ohx THnaX 
3 apa)KeHHH no cpaBHeHHio c KOHTpojieM. AKTHBHOCTb niHuepoji- 3 -(j 30 c(j 3 aTAemAporeHa 3 bi yBejiH- 

HHBaeTCS npH6jlH3HTeJlbHO B 6 pa3 npH MHKp0Cn0pHAH03e H B 4 - npn K0KUHAH03C. AKTHBHOCTb 

nHpyBaTKHHa3bi npn MHKpocnopHAH03e yBejiHHHBaeTca 6oJiee nevi b 10 pa3, a npH 3apa*eHHH 
A. grylli He OTJiHHaeTca ot kohtpoah. AKTHBHOCTb ajiKorojibAerH^poreHasbi, HanpoTHB, B03pacTaeT 
b 2—3 pa3a npn kokuhaho 3 c h He OTjiHHaeTCH ot kohtpojia npH 3apa>KeHHH MHKpocnopHAHHMH. 
npOBOflHTCfl o6cy)KAeHHe AaHHbIX O BAH5IHHH MHKpocnopHAHH H KOKUHAHH Ha aKTHBHOCTb 
(J)epMeHTOB KJieTKH X035IHHa B CB5I3H C (J)H3H0J10rHHeCKHMH 0C06eHH0CT5IMH napa3HTOB. 


flByn5iTHHCTbie CBepHKH Gryllus bimaculatus , b xcnpoBOM Tene KOTopbix pa3BHBaiOTC5i 
MHKpocnopHAHH Nosema grylli (CoKOJiOBa h zip., 1994) h kokuhahh Adelina grylli 
(EyTaeBa, 1996), HBnaioTCfl yAoOHbiM oOtjCktom aah H3yneHH5i pa3AHHHbix acneKTOB 
BHyTpHKJieTOHHOrO napa3HTH3Ma. Hcn0Jlb30BaHHe 3TOH MOAejIH n03B0A5ieT epaBHHTb 
bahhhhc napa3HTOB H3 pa3Hbix THnoB nofluapcTBa Protozoa Ha KJieTKy oahoh h toh 
xce TKaHH xo3HHHa. Ham HHTepec k 3TOMy Bonpocy oOycnoBneH otahhhhmh b 
SH epreTHHecKOM o6MeHe napa3HTOB. 

MeTa6ojiHHecKHe oco6chhocth MHKpocnopHAHH ocraiOTCfl ao HacTOHuuero BpeMeHH 
MajlOH3yHeHHbIMH. OTCyTCTBHe MHTOXOHApHH y 3THX ApCBHHX napa3HTOB n03B0A5ieT 
npeAnoAO)KHTb, hto MHKpocnopHAHH Hcnojib3yiOT aHaspoOHbie npoueccbi rAHKOAH3a 
AAH CHHTe3a ATO. B nOAb3y 3TOrO C BHACTCAbCTBy IOT AaHHbie O BblflBACHHH aKTHBHOCTH 
c}3occ}3orAiOKOH30Mepa3bi h c})occ})orAK)KOMyTa3bi b cnopax MHKpocnopHAHH Nosema 
heterosporum, a TaK>xe c})occ})omK)KOMyTa3bi b cnopax Vairimorpha necatrix nocne 
3AeKTpoc}3ope3a 6eAKOB cnop b KpaxManbHOM rene (Hazard e. a., 1981). KpoMe Toro, 
aKTHBHOCTH MI0K030-6-C})0C(})aTAerHAp0reHa3bI, C}30CC}30mi0K0MyTa3bI, rAHltep0A-3-C}30C- 
c}3aTAerHAporeHa3bi h naTH rAHKOAHTHHecKHx cJ)epMeHTOB 6biAH o6Hapy>KeHbi hbmh b 
roMoreHaTe OHHiueHHbix cnop MHKpocnopHAHH Nosema grylli (Dolgikh e. a., 1997). 
Bwah nonyneHbi TaK*e AaHHbie, no3BOAHBmne npeAnonoxcHTb BbmeneHHe napa3HTaMH 
b KAeTKy xo35iHHa nnpyBaTa h rnHuepon-3-c})occ})aTa b KanecTBe KOHeHHbix npOAyKTOB 
oOMeHa. 

y npeACTaBHTeAen Tnna Apicomplexa 6biAH oOHapyxceHbi cfcepMeHTbi rAHKOAH3a, 
UHKAa Kpe6ca, AaKTaTAerHAporeHa3a h rAHuepon-3-c})oc4)aTAerHAporeHa3a (XoBaHCKHx, 
1984). 3th AaHHbie h HanHHHe mhtoxohaphh y cnopoBHKOB no3BOA5uoT npeAnoAOxcHTb, 
hto kokuhahh cnocoOHbi HcnoAb30BaTb aspoOHbie npoueccbi aa5i o6ecneneHH5i 3Hep- 
rnen. flpn aHaspoOHOM oOMeHe rAaBHyio poAb, BepoaTHO, nrpaeT o6pa30BaHHe moaoh- 
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hoh KHCJiOTbi npw noMoum AaxTaTAerHAporeHa3bi, KaK sto HMeeT mccto y B03GyAHTeAen 
MajinpHH (Sherman, 1979). 

Mbi npe^nojiaraeM, hto cocTaB h xoahhcctbo cocahhchhh, norAomaeMbix h 
B biflenneMbix b xAeTxy xo35iHHa, OTAHHaiOTCH y MnxpocnopHAHH N. grylli h xoxuhahh 
A. grylli. B cbh3h c sthm npeACTaBAaeT HHTepec cpaBHHTb bahhhhc AByx napa3HTOB 
Ha aKTHBHOCTb cJ)epMeHTOB SHepreTHHecKoro h yrneBOflHoro o6MeHa 3apa*eHHOH 
KJieTKH. 3 th flaHHbie MoryT 6biTb nojie3HbiMH xax aah AaAbHeHinero H3yneHHH 
SHepreTHKH napa3HTOB, Tax h aah BbiHCHeHHH ocoGeHHOCTen HHTerpauHH napTHepoB b 
eflHHyio MeTa6ojiHHecKyio CHCTeMy. 

PaHee HaMH 6 biJio npOBe^eHO cpaBHeHHe bahhhhh AByx napa3HTOB Ha axTHBHOCTb 
naxTaTflerHflporeHa3bi (floArnx h Ap., 1995), HAfl.- 3 aBHCHMOH MaAaTAerHAporeHa3bi, 
ManHK-3H3HMa h rAioxo30-6-c}x)cc})aTAerHAporeHa3bi (flOATHX H Ap., 1996) B xcwpo- 
bom Tene CBepnxoB. B HacToamen paGoTe npeACTaBAeHbi AaHHbie 06 H 3 MeHeHHH 
yAenbHbix axTHBHOCTeH reKCOKHHa3bi (KO 2.7.1.1), rAHuepoA-3-c})occ})aTAerHAporeHa3bi 
(KO 1.1.1.8), nHpyBaTKHHa3bi (KO 2.7.1.40) h anKoronbAerHAporeHa3bi (KO 1.1.1.1) 
b xcHpoBOM Tene caMox CBepnxoB G. bimaculatus npH 3apa*eHHH MHxpocnopHAHen 
N. grylli h xoxuhahch A. grylli. 

MATEPHAJILI H METOflbl 

MaTepwaAOM aah HCCAeAOBaHHH nocAy^KHAH CBepnxn Gryllus bimaculatus H3 AaGo- 
paTopHbix nonyAHUHH, noAflep>KHBaeMbix b HHcexTapHH H30hB hm. M. M. CeneHOBa 
PAH. HacexoMbix coAepxcann b ycAOBHflx, cxoAHbix c onncaHHbiMH aah HHcexTapna 
H30hE (K.HH3eB, 1985). Aah HCxyccTBeHHoro 3apa*eHHH HcnoAb30BaAH CBepnxoB, 
nOAyHeHHbIX H3 OTMbITbIX B BOAe HHU, OTAO)KeHHbIX He3apaXCeHHbIMH CaMXaMH. JIhhhhox 
BToporo h TpeTbero B03pacT0B 3apa>xaAH MnxpocnopHAHHMH, AoGaBAHH Ha BaTy noHAXH 
BOAHyio cycneH3Hio 3peAbix cnop H3 pacneTa npH6AH3HTeAbHO 10 6 —10 8 cnop b 1 ma. 
Hepe3 1—2 hcacah BaTHyio npoGxy 3aMeHHAH hhctoh. 3apa*eHHe CBepnxoB xoxuh- 
Ahhmh Adelina grylli ocymecTBAAAH Ha toh xce CTaAHH pa3BHTHH ahhhhox. ToMoreHaT 
xcwpoBoro TeAa, coAepxcamero 3peAbie oouncTbi napa3HTOB, HaHOCHAH Ha BaTy noHAXH 
hah b caAOx bhochah MepTBbix 3apa*eHHbix xoxuhahhmh ocoGen nocAe cyTOHHoro 
roAOAaHHH ahhhhox. HapflAy c HCxyccTBeHHbiM 3apa>xeHHeM b paGoTe GbiAH ncnoAb- 
30BaHbi CBepnxH, noAyneHHbie H3 xyAbTyp, ecTecTBeHHO 3apaxceHHbix napa3HTaMH. 
MHTeHCHBHOCTb HHBa3HH oueHHBaAH MHxpocxonHpoBaHHeM npenapaTOB XCHpOBOrO TeAa. 

£0™ H3yneHH« aXTHBHOCTH (})epMeHTOB HCn0Ab30BaAHCb TOAbXO CaMXH CBepHXOB 
GoAee 3 ahch nocAe AHHbXH Ha HMaro. OTnpenapHpoBaHHoe xcnpoBoe tcao npoMbiBaAH 
b 10 mM tphc-HCI (pH 7.8), 150 mM NaCl h roMoreHH3HpoBaAH b ctcxahhhom 
roMoreHH3aTope c TecJ)AOHOBbiM necTHxoM npw AoGaBAeHHH 100 mM tphc-HCI Gyc})epa 
(pH 7.8), coAepxcamero 0.3 M caxapo3y, 25 mM KC1, 0.5 mM PMSF, 0.5 mM flTT. 
ToMoreHaT ueHTpH(J)yrHpoBaAH npw 200 g 10 mhh aah yAaAeHHH CTaAHH pa3BHTHA 
napa3HTOB. CynepHaTaHT ueHTpnc|)yrHpoBaAH npw 6000 g 30 mhh h HaAOcaAOHHyio 
XCHAXOCTb HCnOAb30BaAH AAH OnpeAeACHHH aXTHBHOCTH (J)epMeHTOB. Bee OnepaUHH 
npOBOAHAH npH +4°. 

AXTHBHOCTb (J)epMeHTOB OnpeACAHAH CneXTpOC}30TOMeTpHHeCXHM MeTOAOM B XBap- 

ueBbix xiOBeTax c aahhoh onTHHecxoro nyTH 1 cm npH aahhc boahw 340 hm h 
TeMnepaType +37°. PeaxuHOHHaa CMecb aah onpeAeAeHHfl aXTHBHOCTH rexcoxHHa3bi: 
100 mM tphc-HCI (pH 7.8), 5 mM MgS0 4 , 1 mM rAioxo3a, 1 mm ATO, 0.5 mM 
HAflO, 0.5 E/ma aXTHBHOCTH rAioxo30-6-4)occj3aTAerHAporeHa3bi, npoGa. KoHTpoAb He 
coAepxcaA rAioxo3bi hah ATO. CMecb aah rAHuepoA-3-cf)occ})aTAerHAporeHa3bi: 100 mM 
Tpnc-HCl (pH 7.8), 1 mm rAHuepoA-3-<J>occ})aT, 1 mM HA J\, npoGa. KoHTpoAb He 
coAepxcaA ot-rAHuepocfx)ccf)aTa hah HAfl. CMecb aah nnpyBaTXHHa3bi: 100 mM Tpnc- 
HCl (pH 7.8), 100 mM KC1 , 5 mM MgS0 4 , 1 mM cj)occ}x)(eHOA)nHpyBaT, 1 mM 
AflO, 0.125 mM HAflH, 0.5 E/ma aXTHBHOCTH AaxTaTAerHAporeHa3bi, npoGa. Koht- 
poAb He coAepxcaA npoGbi hah c})occ})oeHOAnHpyBaTa hah AflO. CMecb aah aAxoroAb- 
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YflejIbHaH aKTMBHOCTb (fcepMCHTOB B )KHpOBOM Tejie CBepHKOB H CTa^HHX pa3BHTHH 
MHKpOCnopH^HH HMOJTb/MHH • MT 6ejIKa 
Specific activity of enzymes in fat body of crickets and at stages 
of microsporidian life cycle (nmole/min • mg protein) 


BapHaHTbi 

TckcoK 

r^HUcpo^-3-OAf flMpysaiK 

Mr 


>KHpoBoe Tejio 



KoHTpOJTb 

71 ±8 (20) 

4 ± 1 (19) 

14 ±3 (18) 

12 ±1 (16) 

MHKpocnopHaH03 

71 ±8 (19) 

24 ± 3 (19) 

162 ±13 (23) 

13 ±1 (13) 

KoKUHaH03 

85 ± 9 (13) 

17 ±4 (12) 

20 ±4 (20) 

33 ±6 (13) 


MHKpOCnopHflMH 



Cnopbi 

<0.2 (8) 

16 ±2 (7) 

6 ±1 (6) 

<0.2 (4) 

JlocnopoBbie ctb^hh 

HeT aaHHbix 

15 ±3 (2) 

5 ±2 (2) 

HeT aaHHbix 


n pHMenaHHe. B cKo6Kax — kojihhcctbo HeaaBHCHMO HccjieaoBaHHbix oco6en hjih 
npoBe^eHHbix npoueayp ohhctkh cnop h CTawM; P < 0.2 — aKTMBHOCTb HHace rpaHHUbi 
MyBCTBHTejTbHOCTH MCTOfla. 


jterHflporeHa3bi: 100 mM TpHc-HCl (pH 7.8), 2.8 % STaHOJia, 0.5 mM HAfl, npo6a. 
KoHTponb He coflepxaji HAfl. 

3jieKTpoc}3ope3 OejiKOB ana AajibHeMiuero OKpaiiiHBaHHa Ha rjiHuepoji-3-c}Docc}3aTfle- 
rHAporeHa3y npoBOflMjiM b 7.5%-hom nAAr [reneBbiM 6yc|3ep: 0.38M TpHc-HCl 
(pH 8.9), 3JieKTpoflHbiH 6yc})ep: 5 mM Tpnc, 38 mM itimumh, HC1 (pH 8.3)]. TejiH 
OKpaujHBajiH Ha nnMuepoji-3-c{x)cc{)aTAerMflporeHa3y no mctoamkc Tpejuia (Kopohkmh h 
JX p., 1977). 

KoHueHTpauHio Oejixa onpeAenajiH no MeToay Bpsac^opaa (Bradford, 1976). 

B TaOjiHue npeacTaBjieHbi cpeAHHe apM$MeTMHecKMe 3HaneHHa h hx cTaH^apTHbie 
oujhOkh. flocTOBepHOCTb pa3JiHHHH MOK^y Bbi6opicaMH onpe^ejiajiH npw noMomw 
KpHTepwa CTbKxaeHTa (p < 0.05). 


PE3YJIbTATbI 

HccjieAOBaHHe n0Ka3a.no, hto b xmpobom Tene He3apaxeHHbix caMOK Ha6jnoAaeTca 
OTHOCHTeJlbHO BbICOKafl aKTMBHOCTb reKCOKHHa3bI (CM. TaOjlMUy). ripH 3TOM KaK MMK- 
pocnopHAHH, TaK h kokuhahh He OKa3biBaK)T flocTOBepHoro bjimhhmh Ha y^ejibHyio 
aKTMBHOCTb (jDepMCHTa. 

B )KMpOBOM Tejie KOHTpOJIbHbIX CaMOK Ha6j]K)AaeTC5I HM3Kafl aKTMBHOCTb rjlMUepOJl- 
3-c}DOcc}DaTflerHflporeHa3bi, a y HeKOTopbix ocoGen aKTMBHOCTb 6biJia HMxe nyBCTBMTejib- 
HOCTM HCnOJlb30BaHHOM MCTOAMKM TCCTMpOBaHMH. IlpM 3TOM KaK MHKp0Cn0pHflH03, TaK 
M K0KUHflM03 BbI3bIBaK)T yBCJlMHCHMe yaejlbHOM aKTMBHOCTM Cj^epMCHTa. IlpM 3apa)KCHMM 
N. grylli aKTMBHOCTb mMuepon-3-c}30cc}3aTAerHflporeHa3bi yBejiMHMBaeTca npM6.nM3MTe.nb- 
ho b 6 pa3, a npn 3apax<eHHH A . grylli — b 4 pa3a. CneayeT OTMeTHTb, hto cjDepMeHT 
MHaKTMBMpyeTca npn xpaHeHHH 6ojiee cyTOK npn +4°. npn 3JieKTpo$ope3e pacTBopn- 
Mbix 6ejiKOB 3apa*eHHoro *MpoBoro Tena m OHMmeHHbix cnop MMKpocnopMflMM b 
FlAAr c nocneflyiomHM OKpaniMBaHMeM Ha rjiMuepoji-3-c}30cc}3aTflerHflporeHa3y cjDepMeHT 
cnop h 3apa>KeHHoro xMpoBoro Tena HMen pa3JiMHHyK) sjieKTpoc^opeTMHecKyio noaBMx- 

HOCTb (pHC. 1). 

AKTMBHOCTb nMpyBaTKMHa3bi npn MHKpocnopHflH03e yBejiHHMBaeTca 6onee neM b 
10 pa3. H3 Bcex H3yneHHbix cj^epMeHTOB aKTMBHOCTb nMpyBaTKMHa3bi yBejiMHMBaeTca 
npn 3apax<eHHH b HanGojibiueH cTeneHM. BMecTe c TeM npn 3apa>KeHMM CBepHKOB 
KOKUMflMHMM MbI He 06Hapy>KHJlH flOCTOBepHOrO M3MeHeHMH aKTMBHOCTM nMpyBaTKMHa3bI 
no CpaBHeHMK) C KOHTpOJieM. 

npM M3MeHeHMM yaejibHOM aKTMBHOCTM ajiKorojibflerMAporeHa3bi, HanpOTMB, Mbi He 
o6Hapy)KHJlM AOCTOBepHOrO M3MeHeHM5I aKTMBHOCTM CjDepMeHTa npM MMKpOCnopMflM03e. 
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PHC. 1. CpaBHeHHe 3neKTp0$0peTHHeCK0H nO/lBH>KHOCTH 
rjiHuepoJi-3-c}DOc43aTflerHAporeHa3bi cnop MHKpocnopnnHH h 
3apaxeHHoro KHpoBoro Tejia. 

1 — 3apa)KeHHoe MHKpocnopuflHJiMH JKupoBooe Tejio; 2 — omh- 
meHHbie cnopbi MHKpocnopHUHH. 

Fig. 1. Comparison of glycerol 3-phosphate dehydrogenase 
mobility of infected with N. grylli fat body and purified 
spores in PAAG. 
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B TO *e BpeMfl KOKUH^HH BbI3bIBaiOT nOBblLUCHHe 'J 2 

aKTHBHOCTH anKoronbnernnporeHa3bi no cpaBHeHHio 

c KOHTpojieM b 2—3 pa3a. YBenHHeHHe aKTHBHOCTH HaOnionaeTca h b cnynae coBMec- 
THOH HHBa3HH, HTO, BepOflTHO, 06 yCJ 10 BJieH 0 BJIHBHHCM KOKUHAHH. 

B OHHmeHHbix cnopax MHKpocnopnnHH aKTHBHOCTb reKCOKHHa3bi h anKoronbnernn- 
poreHa3bi Haxonnnacb HH>xe rpaHHUbi nyBCTBHTenbHOCTH MeTona, KOTopaa cocTaBnaeT 
npn6.nH3HTe.nbHO 0.2 HMonb/MHH ■ Mr 6enxa. AKTHBHOCTb rnHuepon-3-c})oc4)aTnerHnpo- 
reHa3bi b cnopax h BbmeneHHbix no MeTony Cejie3HeBa (Selesnev e. a., 1995) 

BHyTpH KJieTOH H bl X CTajJHBX pa3BHTHB MHKpOCnOpH^HH 6bIJia HCCKOJlbKO HHXe, HCM B 
3apaxeHHOM rcnpoBOM Tene, a aKTHBHOCTb nnpyBaTKHHa3bi b Tex xe npo6ax He 
npeBbimajia 5 % ot Ha6nionaeMOH b 3apaxeHHOH tkbhh xo3BHHa. 


OECyatflEHHE 


3HaHHTenbHoe yBennneHHe ynenbHOH aKTHBHOCTH nnpyBaTKHHa3bi h rnnuepon-3- 
cjDOCcjDaTAerHAporeHasbi b xhpobom Tene CBepHKOB npn MHKpocnopnnH03e He cbb3bho 
c npncyTCTBHeM b npo6ax BbicoKoaKTHBHbix cj)epMeHTOB HacTHHHO pa3pymeHHbix CTannn 
MHKpocnopnnHH, TaK KaK aKTHBHOCTb rnHuepon-3-cjDoccj3aTnerHnporeHa3bi h nnpyBaT- 
KHHa3bi napa3HTOB HH>xe, neM aKTHBHOCTb, HaOnionaeMaa b 3apaxeHHOM xhpobom Tene. 
KpoMe Toro, Hcnonb30BaHHbin MeTon roMoreHH3au,HH xnpoBoro Tena TecjDnoHOBbiM 
necTHKOM He npHBonuT k pa3pymeHHio BHyTpHKneTOHHbix CTannn, TaK KaK no3BonaeT 
npoBonnTb hx BbineneHHe h onncTKy ot roMoreHaTa (Seleznev e. a., 1995). B nonb3y 
OTcyTCTBH5i b npo6ax cj^epMeHTOB napa3HTOB CBHneTenbCTByeT h pa3nHHHaa sneKTpo- 
cjDopeTHHecKan nonBH>KHOCTb b IlAAr rnHuepon-3-cj30ccjDaTnerHnporeHa3bi cnop h 3apa- 
xeHHoro xnpoBoro Tena (pnc. 1). 

YcHneHne aKTHBHOCTH rnnuepon-3-cj30ccj3aTnerHnporeHa3bi h nnpyBaTKHHa3bi moxct 
6biTb CB5i3aHO c o6mnM ycnneHHeM SHepreTHnecKoro oOMeHa b 3apaxeHHOH KneTKe. 
PaHee Mbi oOHapyxnnn, hto MHKpocnopnnHH Bbi3biBaK)T 5-KpaTHoe yBenHHeHHe aKTHB¬ 
HOCTH naKTaTnernnporeHa3bi KaK no npaMOH, TaK h no o6paTHOH peaKunnM (flonrnx 
h np., 1995). C npyrort ctopohm, yBenHHeHHe aKTHBHOCTH pana cj^epMeHTOB b xchpobom 
Tene Mox<eT 6biTb cBa3aH0 c yTHnH3auneH KneTKOH xo3aHHa KOHenHbix nponyKTOB 
3HepreTHHecKoro o6MeHa napa3HTOB (pnc. 2). OTcyTCTBHe BnnaHHa MHKpocnopnnHH Ha 
aKTHBHOCTb anKoronbnernnporeHa3bi, bo3MO*ho, CBa3aHO c TeM, hto nna MHKpocnopn- 
nnn He xapaKTepHO cnnpTOBoe OpoxeHHe h BbineneHHe STaHona KaK kohchhoto 
nponyKTa. 

Pa3nHHHB BO BnHflHHH £ByX napa3HTOB Ha OpraHH3M X03BHHa, BepOBTHO, o6T>acHa- 
lOTCa (}3H3HOnOrHHeCKHMH OTnHHHflMH MHKpOCnOpHnHH H KOKUH^HH. flna nanbHeHLUerO 
H3yneHHn BonpocoB HHTerpaunn o6MeHHbix npoueccoB MHKpocnopnnHH, kokuhahh h 
KneTKH xo3AHHa HeoOxonHMbi naHHbie o MeTa6onH3Me kokuhahh A. grylli h BbiacHeHne 
OHOXHMHHeCKHX 0 C 06 eHH 0 CTeH BHyTpHKneTOHHbix CTanHH MHKpOCnOpnnHH, KOTOpbie B 
OTnHHHe ot cnop ocTaiOTca HeH3yneHHbiMH. 
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Phc. 2. npeanojioacHTejibHafl cxeMa ynacTHfl mHuepo.n-3-4)occ|)aT,aerHaporeHa3bi, nnpyBaTKHHa3bi h 
jiaKTaTjtemflporeHa3bi kjictkh X035iHHa b yTHJiH3aunn KOHeHHbix npoayKTOB 3HepreTHHecKoro o6MeHa 

MHKpOCnOpOJIHH. 

fleouHNe cmpeAKu — peaxuHH, xaTajunyeMbie chepMemaMH, ajih KOTopbix oTMeweHO yBejiHweHHe aKTHBHocTH npw 
3apaxceHHH. 1 — nnHuepoji-3-$oc<$aTaerHaporeHa3a; 2 — nHpyBaTKHHa3a; 3 — ^aKTaiaerHaporeHa3a. 

Fig. 2. Possible scheme of participation of glycerol 3-phosphate dehydrogenase, pyruvate kinase and 
lactate dehydrogenase in utilization of end products of the Microsporidia energy metabolism. Thick 
arrows show reactions, which are catalyzed by these enzymes. 


HccjieaoBaHHe BbinojiHeHO npH no;mep>KKe PoccnncKoro cjxmjta cj)yHjtaMeHTajibHbix 
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INFLUENCE OF MICROSPORIDIANS NOSEMA GRYLLI AND 
COCCIDIANS ADELINA GRYLLI ON THE ACTIVITIES OF 
FOUR ENZYMES OF CARBOHYDRATE AND ENERGY METABOLISM 
IN FAT BODY OF CRICKETS GRYLLUS BIMACULATUS 

V. V. Dolgikh 

Key words : Gryllus bimaculatus , coccidiosis microsporidiosis, enzymes. 

SUMMARY 

Activities of hexokinase (EC 2.7.1.1), glycerol-3-phosphate dehydrogenase 
(EC 1.1.1.8), pyruvate kinase (EC 2.7.1.40) and alcohol dehydrogenase (EC 1.1.1.1) 
were measured in fat bodies of control, infected with Nosema grylli (Microsporidia) 
(M) and infected with Adelina grylli (Coccidia) (C) crickets Gryllus bimaculatus. 
Measuring did not show alterations of the hexokinase activities in fat body of crickets 
with both infections in comparison with the control. Two parasites caused an increase 
of glycerol-3-phosphate dehydrogenase activity (in 6 times with M and in 4 times 
with C). Pyruvate kinase activities increased approximately in 10 times in fat body 
with M infection, but C did not cause alterations of activity of this enzyme. In 
contrast, the alcohol dehydrogenase activity increased in 2—3 times in fat body with 
C infection, but did not alter in the case of M infection. Data about influence of M 
and C on enzymes activities are discussed. 
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